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IN-LINE MARKING SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of commonly assigned U. S. 
Patent Application serial number 10/272,325, filed October 15, 2002. 

FIELD OF THE INVENTION 
[0002] The invention generally relates to a marking system and method for ( 
marking indicia on a markable medium, and more particularly to an in-line marking 
system for marking indicia on mediums such as compact disks, DVD's, computer 
chips, or any medium having a markable or printable surface. 

BACKGROUND OF THE INVENTION AND BRIEF 
DESCRIPTION OF THE RELATED ART 
[0003] The marking of mediums reflects the content of the medium and allows the 
dissemination of information wherein the end user can identify the subject matter 
located within the medium. In addition, logos, trademarks, text, graphics, and bar 
codes can be added to the medium for marketing, sales and cataloging of information. 
[0004] The printing processes for printing information and graphics on the surface 
of a medium including plastic disks or compact disks, generally include a silk 
screening printing process, a printer utilizing ink jet printing technology, a labeling 
process or a thermal printing process. However, in any printing process, it is 
desirable that the pressure against the medium be uniformly applied during the 
printing process in order to insure the highest quality of printing onto the medium. 
[0005] One of the most popular types of media are optical disks, such as compact 
disks and digital video disks, or digital versatile disks. The optical disk or CD has 
recently become a popular form of media for storing digital information, recording 
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high quality audio and video information and also for recording computer software of 
various types. With advances in technology, it is now possible not only to read 
information from such optical media, but also to record digital information directly 
onto the media. For example, recordable compact disks (referred to as CD-Rs) may 
have digital information recorded on them by placing the CD-R into a compact disk 
recorder that receives the digital information from a computer. Such forms of optical 
media are thus particularly useful for data distribution and/or archiving. 
[0006] Compact disks are standardized in two sizes and configurations, one 
having an overall diameter of 4.72 inches, a central hole of 0.59 inches, and a central 
region about the center hole of 1.50 inches in diameter, wherein no information is 
either printed or recorded. The other standard disk size is 3.5 inches in overall 
diameter, with a comparable central hole size and central region. In the case of disks 
for utilization in connection with computer processors, the recording formats and 
content are typically adapted to the particular generalized type of computer processor 
with which the disk is to operate. Some compact disks are recorded in such a way as 
to be usable with several different computer processor types, i.e., PC, Macintosh, etc. 
[0007] The significant increases in use of CD disks and CD-R disks as a data 
distribution vehicle has increased the need to provide customized CD label content to 
reflect the data content of the disk. Initially, the customized label information was 
"hand written" on the disk surface using felt tipped markers. While this approach 
permitted users to individually identify disks, it tends to be labor intensive, prone to 
human error in transcription, and aesthetically limited. 
[0008] Other attempts to provide a CD or CD-R labeling solution have 
incorporated digitally printed adhesive labels. Precut labels are printed using desktop 
or commercial ink-jet, thermal wax transfer, or printers. An example of such labels is 
the STOMP Company's (Irvine, Calif.) CD Stomper package of die-cut CD labels that 
can be printed on any 8.5 by 1 1 inch ink jet or laser electrophotographic printer. 
Following printing, the labels can be applied manually with or without the aid of an 
alignment tool or a specially designed machine. This method can be labor intensive, 
and the CD-R can be damaged if the label is removed. In addition, system 
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performance problems can occur due to disk imbalance or label de-lamination in the 
CD writer or reader. 

[0009] Within the past several years, however, methods for direct CD labeling 
have been growing in prominence. These methods utilize the versatility and ease of 
the setup associated with digital printing to provide customized label content directly 
on a disk surface. The most commonly used direct CD printers incorporate ink jet or 
thermal wax transfer technologies. These printers can be either stand alone or 
integrated into a computerized disk writing system reducing problems associated with 
labor, human error, disk damage, and imbalance. 

[0010] CDs are often coated with a printable surface opposite to the surface from 
which the information is recorded and retrieved. On the printable surface, a label is 
printed which can be logos, trademarks, text, graphics, and bar codes, etc., which are 
related to the information stored on the CD. The label also protects the CD from 
physical damage. Because the CD spins at high speed in the writer and the player, the 
CD labels needs to be precisely balanced to the center of the disk for smooth rotation. 
[001 1] Labeling of CD disks has routinely been accomplished through screen- 
printing methods. While this method can provide a wide variety of label content, it 
tends to be cost ineffective for run lengths less than 300-400 disks because the fixed 
cost on unique materials and set-up are shared by all the disks in each run. The screen 
printing technique is well described in the textbook "Graphic Arts Manual", edited by 
Janet and Irving Field, Arno/Musarts Press, New York, N.Y., 1980, pp. 416 to 418. 
In screen printing a stencil of the image is prepared, placed in contact with the CD 
and then ink is spread by squeegee across the stencil surface. Where there are 
openings in the stencil the ink passes through to the surface of the CD, thus producing 
the image. Preparation of the stencil is an elaborate, time consuming and expensive 
process. 

[0012] Accordingly, what is desired is an in-line marking system comprising a 
duplication system and a marking device, which writes data to a disk and marks 
indicia on the disk in an efficient and expedient manner. 
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SUMMARY OF THE INVENTION 
[0013] In accordance with one embodiment, an in-line writing and marking 
system includes a dispenser configured to dispense a disk from a stack of disks; at 
least one duplication system configured to receive the disk from the dispenser and 
write data onto the disk; a conveyor belt assembly configured to receive the disk from 
the duplication system and convey the disk from a first position to a second position; 
a marking device located between the first position and the second position and 
configured to mark indicia on the disk; a pad located between a first conveyor surface 
and a second conveyor surface, wherein the pad is configured to catch overspray from 
the marking device; and a plurality of rollers for guiding the conveyor belt assembly 
around the pad. 

[0014] In accordance with a further embodiment, an in-line writing and marking 
system includes a dispenser configured to dispense a disk from a stack of disks; at 
least one duplication system configured to receive the disk from the disk dispenser 
and write data onto the disk; a conveyor belt assembly configured to receive the disk 
from the duplication system and convey the disk from a first position to a second 
position; and a marking device located between the first position and the second 
position and configured to mark indicia on the disk. 

[0015] In accordance with another embodiment, a method of writing and marking 
a disk includes the steps of dispensing a lower-most disk from a disk dispenser 
comprising a stack of disks onto a tray of a duplication system; writing data onto the 
disk, wherein the tray comprises an extended position adapted to receive the disk from 
the dispenser and a retracted position for writing data on the disk; dispensing the disk 
from the tray onto a conveyor belt assembly; conveying the disk on the conveyor belt 
assembly from a first position to a second position; and marking indicia on the disk as 
the disk is conveyed from the first position to the second position. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] The invention will now be described in greater detail with reference to the 
preferred embodiments illustrated in the accompanying drawings, in which like 
elements bear like reference numerals, and wherein: 
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[0017] FIG. 1 is a perspective view of an in-line marking system in accordance 
with the present invention. 

[0018] FIG. 2 is a side elevation view of the in-line marking system of FIG. 1. 
[0019] FIG. 3 is a top view of the in-line marking system of FIG. 1. 
[0020] FIG. 4 is a side elevation view of an alternative embodiment of the in-line 
marking system. 

[0021] FIG. 5 is a top view of the in-line marking system of FIG. 4. 

[0022] FIG. 6 is a top view of the conveyor belt assembly of the in-line marking 

system. 

[0023] FIGS. 7 A and 7B are side elevation views of a conveyor belt assembly of 

the in-line marking system according to two variations of this invention. 

[0024] FIGS. 8 A and 8B are end elevation views of a conveyor belt assembly of 

the in-line marking system according to two variations of this invention. 

[0025] FIG. 9 is a side elevation view of an alternative embodiment of the in-line 

marking system. 

[0026] FIG. 10 is a cross-sectional view of the alternative embodiment of the in- 
line marking system of FIG. 9 along the line 10-10. 
[0027] FIG. 1 1 is a top view of the in-line marking system of FIG. 9. 
[0028] FIG. 12 is an end elevation view of the in-line marking system of FIG. 9. 
[0029] FIGS. 13A-D are elevation views of a receptacle of the in-line marking 
system of FIG. 9 in operation. 

[0030] FIG. 14 is a perspective view of another embodiment of the in-line 
marking system including a duplication system. 

[0031] FIG. 15 is an end elevation view of the in-line marking system of FIG. 14. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0032] This invention provides a system and method for marking indicia on a 
markable medium including optical media, such as compact disks, CD-Rs, CD-RWs, 
digital video disks or digital versatile disks, computer chips, paper products, and 
paper like products. The system and method provide for the marking of a large 
number of media in an efficient and expedient manner. The in-line marking system 
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may be used as part of or in conjunction with systems for handling, printing, 
duplicating or replicating of markable mediums. 

[0033] FIG. 1 shows an in-line marking system, generally designated with the 
reference numeral 10. The system 10 includes a dispenser 20, a conveyor belt 
assembly 40, a marking device 80 and a cover 82. 

[0034] The dispenser 20 dispenses a markable medium 30 from a housing 22 onto 
the conveyor belt assembly 40. The conveyor belt assembly 40 receives the medium 
30 from the dispenser 20 and conveys the medium 30 from a first position to a second 
position. The conveyor belt assembly 40 has a plurality of belts 44 forming a 
conveyor surface 46. A marking device 80 located between the first position and the 
second position marks the medium 30 with indicia 32. The indicia 32 can include 
names, logos, trademarks, text, graphics, bar codes, designs or any other descriptive 
or unique marking to identify or associate the medium with a manufacturer or for 
identification of the content of the medium, marketing, sales and cataloging of 
information. 

[0035] The marking device 80 will preferably be a silk screen printer, a printer 
utilizing ink jet printing technology, a labeling process, or a thermal printing process. 
However, it can be appreciated that the marking device 80 can be a duplicating or a 
replicating device. 

[0036] The cover 82 prevents the dispenser 20, the conveyor belt assembly 40 and 
the marking device 80 from being damaged during transportation or use and further 
prevents dust and other particles from collecting on the dispenser 20, conveyor belt 
assembly 40, or marking device 80. 

[0037] FIG. 2 shows a side elevation view of the in-line marking system 10 of 
FIG. 1. As shown in FIG. 2, the in-line marking system includes the dispenser 20 for 
dispensing the markable medium 30 onto the conveyor belt assembly 40. The belts 
44 of the conveyor belt assembly 40 are looped around a first roller 54 and a second 
roller 56. 

[0038] The dispenser 20 dispenses the markable medium 30 onto the conveyor 
belt assembly 40 from the housing 22. The housing 22 attaches to the dispenser 20 
and includes a plurality of posts 21 for holding a plurality of mediums 30. The 
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dispenser 20 is located over the conveyor belt assembly 40 such that the medium 30 is 
individually dispensed onto the conveyor belt assembly 40. The dispenser 20 
dispenses the medium 30 at a predetermined interval or alternatively, the medium 30 
can be dispensed at variable intervals. The dispensing of the medium 30 onto the 
conveyor belt surface 46 is controlled by a microprocessor 120 and a first sensor 140. 
The first sensor 140 is preferably located beneath the disk dispenser 20. However, it 
can be appreciated that the first sensor 140 can be located anywhere on the system 10 
as long as the sensors can control the dispensing of the medium 30 onto the conveyor 
surface 46. 

[0039] Although only a single housing 22 is shown in FIG. 2, the present 
invention is intended to mark a multitude of mediums 30, such that, multiple housings 
or a conveyor fed system to the dispenser can be used. For example, the housing 22 
can hold mediums 30 in groups of 25, 50, 100 or even 150 at a time. 
[0040] In one embodiment, the dispenser 20 is a dispenser as described in Wolfer 
et al., U.S. Patent No. 6,135,316, which is incorporated herein by reference in its 
entirety. The dispenser 20, as disclosed in U.S. Patent No. 6,135,3 16, dispenses a 
medium 30 from the bottom of a stack of mediums 30 having an upper guide, a lower 
guide and a plate slidably mounted between the upper guide and the lower guide. The 
upper guide and lower guide define an opening, wherein the plate slides to dispense 
the medium 30 through the lower guide opening. However, it can be appreciated that 
the dispenser 20 can use pick and place technology or any other known method for 
dispensing a disk or medium 30 onto a conveyor belt assembly 40. 
[0041] In a preferred embodiment, the markable medium 30 includes optical disks 
or magnetic memory storage media including compact disks, CD-Rs, CD-RWs, 
digital video disks or digital versatile disks, and the like. However, a variety of media 
including optical or magnetic memory storage media can be dispensed and marked or 
duplicated in accordance with the present invention. In addition, as will be 
recognized by one skilled in the art and as set forth above, the markable medium 30 
can be of any desired shape and size. 

[0042] Generally, the marking device 80 for printing information and graphics on 
the surface of a medium 30, particularly compact disks, will include one or more of 
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the following devices or printing processes: a silk screening printer, a printer utilizing 
ink jet printing technology, a labeling process or a thermal printing process. The 
marking device 80 is preferably interchangeable, such that more than one type of 
marking device 80 can be used with each in-line marking system 10. For example, 
the marking device 80 is preferably interchangeable such that it will accommodate a 
print engine, or a duplicator. Alternatively, the system can be designed for a single 
marking device 80. However, in any marking device 80, it is desirable that the 
pressure against the medium be uniformly applied during the marking (or printing) 
process in order to insure the highest quality of marking onto the medium 30. 
[0043] In addition, it can be appreciated that any commercial available print 
engine, such as those manufactured by Lexmark, Hewlett-Packard or Compaq can be 
used as a marking device 80. The indicia 32 information will preferably be delivered 
to the marking device 80, via a computer or microprocessor, such as a commercially 
available Pentium-type processor or any other known processor. According to one 
variation of the invention, the marking device 80 is a CD printer for printing indicia 
on disk surfaces and the dispenser 20 dispenses disks to the CD printer. 
[0044] The marking device 80 is located between a first position 70 and a second 
position 72 of the in-line marking system 10. The marking device 80 is located above 
the conveyor belt assembly 40 and marks indicia 32 on the medium 30. In addition, it 
can be appreciated that the marking device 80 can include a duplicating and/or a 
replicating device for producing multiple copies of the medium. For example, with 
optical disks, as will be recognized by one skilled in the art, the marking device could 
include a disk writer or any other known optical disk duplicator. 
[0045] The first roller 54 is located nearest the dispenser 20 and is preferably a 
free wheel. However, it can be appreciated that the first roller can also be a fly wheel 
or balance wheel. The first roller 54 rotates with the movement of the conveyor belt 
44. 

[0046] The second roller 56 is located nearest the marking device 80 and is driven 
by a conventional drive gear and DC motor assembly 90 to incrementally advance the 
second roller 56 in response to the rotation of the motor. The second roller 56 is also 
preferably a fly wheel, however, it can be appreciated that the second roller 56 can be 
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a balance wheel, or any other type of wheel capable of being driven by the motor 
assembly 90. The rollers 54, 56 are preferably made of aluminum or molded plastic. 
However, almost any material, including steel, wood, or rubber can be used, as long 
as the rollers 54, 56 has appropriate friction to rotate the conveyor belt assembly 40 
and conveyor belts 44. 

[0047] As shown in FIG. 2, the in-line marking system 10 has a receptacle 160 for 
receiving the medium 30 after marking of the medium 30 with indicia 32. The 
receptacle 160 can be a basket, a hopper with a spring loaded basket, or any other 
suitable device for receiving the medium 30 from the conveyor belt assembly 40. 
Alternatively, the receptacle 160 can be an upstacker (as shown in FIGS. 9 and 1 1-13) 
as disclosed in Wolfer et al., U.S. Patent No. 6,337,842, and U.S. Patent Application 
Serial No. 09/828,569, filed on April 5, 2001, which are incorporated herein by 
reference in their entirety. 

[0048] FIG. 3 shows a top view of the in-line marking system 10 of FIG. 1. In 
addition to the disk dispenser 20, the conveyor belt assembly 40, the marking 
device 80, the first sensor 140, and the receptacle 160 for accepting the mediums after 
marking, the in-line marking system 10 includes a microprocessor 120 that receives 
instructions from a host device, typically a computer, such as a personal computer 
(not shown), or can be programmed internally. It can be appreciated that the 
microprocessor 120 can be a microcomputer or loader board. 
[0049] The motor assembly 90 drives the conveyor belt assembly 40 via the 
second roller 56 (as shown in FIG. 2) by rotating a gear drive in short and essentially 
uniform angular movements. The motor assembly 90 operates according to a 
predetermined acceleration and velocity profile that is controlled by an algorithm 
programmed in the microprocessor 120, or alternatively in response to control signals 
received from the microprocessor 120. The predetermined acceleration and velocity 
profile ensures that the speed of the conveyor belt assembly 40 and the marking 
device 80 are equal, which allows the marking device 80 to mark the medium 30 in 
one continuous movement. The marking device 80 marks the medium 30 as the 
medium 30 moves from the first position 70 through the marking device 80 to the 
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second position 77. Thus, this avoids the necessity of having to stop and start the 
conveyor belt assembly 40 for each and every medium 30. 
[0050] In a preferred embodiment, the motor assembly 90 includes a gear 
reduced, DC motor. However, it can be appreciated that the motor assembly 90 can 
include a magnetic stepper motor, servo motor, a stepper motor, step-servo motor, or 
any other means which controls the conveyor belt assembly 40 in short and essentially 
uniform angular movements. 

[0051] The microprocessor 120 directs the dispensing and the marking process of 
the system 10. The microprocessor 120 controls the dispenser 20, the marking device 
80, and the motor assembly 90 and thereby the conveyor belt assembly 40 by 
receiving a plurality of signals from sensors located throughout the system 10. It can 
be appreciated that the number of sensors needed varies based on the embodiment, 
including the type of the disk dispenser 20, and the marking device 80. For example, 
if the marking device is a duplicating and replicating device for producing multiple 
copies of the medium 30, the system 10 may require a plurality of sensors rather than 
one or two sensors. 

[0052] In operation, the first sensor 140 senses the presence of the medium 30 on 
the conveyor belt assembly 40 and communicates the presence of the medium 30 to 
the microprocessor 120. The microprocessor 120 then directs the motor assembly 90 
to advance the second roller 56. The second roller 56 rotates causing the conveyor 
surface 46 to rotate and advances the medium 30 toward the marking device 80. The 
first sensor 140 is preferably an optical proximity sensor having a light-emitting diode 
(LED) and a receptor. However, it can be appreciated that the first sensor 140 can be 
any type of sensor including micro-switches, capacitive sensors, inductive sensors, or 
magnetic read switches, which recognize the presence of the medium 30 on the 
conveyor surface 46. 

[0053] The first sensor 140 is also able to detect the presence or absence of a 
medium 30 in the dispenser 20. The microprocessor 120 receives a signal from the 
first sensor 140 and uses this information to determine whether the mediums 30 in the 
dispenser 20 need to be refilled. If a medium 30 is present in the dispenser 20, a 
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signal is sent from the microprocessor 120 to the dispenser 20 to dispense the medium 
30 onto the conveyor surface 46 for marking by the marking device 80. 
[0054] A second sensor 150 is located on or near the conveyor surface 46 and 
detects the presence of the medium 30 on the conveyor surface as the medium 30 
advances toward the marking device 80. In one embodiment, the second sensor 150 is 
a flag sensor, which has a pivoting lever, which detects the medium 30 as the medium 
30 advances. However, as with any of the sensors of the system 10, the second sensor 
150 can be an optical proximity sensor, a micro-switch, a capacitive sensor, an 
inductive sensor, a magnetic read switch or any other sensor known to one skilled in 
the art which recognizes the presence of the medium 30 on the conveyor surface 46. 
[0055] The second sensor 150 sends a signal to the microprocessor 120 to begin 
the marking process. Once the marking process has been completed, if appropriate, 
the microprocessor 120 sends another signal to the dispenser 20 to release another 
medium 30 onto the conveyor surface 46 or alternatively the microprocessor 120 
directs the system 10 to cease operation. In addition, the microprocessor 120 controls 
the movement of the conveyor belts 44 such that the medium 30 is dispensed onto the 
conveyor surface 46 at the correct intervals. 

[0056] The conveyor belt assembly 40 conveys the medium 30 from the first 
position 70 to the second position 72. The movement of the conveyor belt 
assembly 40 enables the dispenser 20 to dispense another medium 30 onto the 
conveyor belt assembly 40 without having to interrupt the marking process. Thus, the 
continuous movement of the conveyor belt assembly increases production over 
traditional pick and place technology. In a preferred embodiment, the conveyor 
surface 46 includes a plurality of belts 44 for conveying the medium 30 from the disk 
dispenser 20 to the marking device 80. However, any type of conveyor system known 
to one skilled in the art may be used to convey the medium 30 to the marking device 
80. 

[0057] The chassis assembly 50 preferably has a length of between approximately 
12 inches and approximately 72 inches, and a width of between approximately 
4 inches to approximately 12 inches. The chassis assembly 50 includes a support 
frame 52 located between the first roller 54 and the second roller 56. The belts 44 
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preferably will lay flat or planar on top of the support frame 52 of the chassis 
assembly 50, which ensures a stable and uniform marking process, as the endless belts 
44 loop around the first and second rollers 54, 56. The belts 44 move in a continuous 
loop from the first position 70 to the second position 72 and then back to the first 
position 70. 

[0058] The belts 44 are made of a material which is relatively non-stretchable, 
such as neoprene, a synthetic rubber which is not only extremely resistant to damage 
caused by flexing and twist, but has outstanding physical toughness such that it will 
not deform over time. Neoprene is also extremely soft and provides a non-slip 
surface such that the medium 30 is not harmed as the medium 30 is conveyed from 
the dispenser 20 through the marking device 80. However, it can be appreciated that 
the belts 44 can be made of plastic, nylon, rubber, or any other material which will 
provide the characteristics necessary to allow the marking device 80 to mark the 
medium 30 without affecting the quality of the marking process. 
[0059] The belts 44 preferably have a length of between about 24 inches and 
about 144 inches. In addition, the belts 44 are preferably approximately 1/8 of an 
inch in diameter and round. However, a rectangular or flat belt can be used, provided 
the conveyor surface 46 is flat. It is preferable that the medium 30 rests level on the 
conveyor surface 46 for optimum marking by the marking device 80. Optimally, at 
least three or four belts are used to define the conveyor surface 46. However, any 
number of belts can be used to define the conveyor surface 46. Furthermore, the belts 
44 can have a diameter from approximately 1/64 of an inch to approximately 1 inch 
depending on the size of the system 10 and medium 30 being used. The belts are also 
spaced apart from approximately l A of an inch to approximately 2 inches depending 
on the size of the belts and the medium to be used. For compact disks and other 
optical media having an overall diameter of 3.5 or 4.72 inches, a belt having a 
diameter of approximately 1/16 of an inch to approximately 3/8 of an inch is 
preferred. 

[0060] Since the medium 30 can include optical disks which are circular in shape, 
computer chips which are rectangular, or any paper product or like material including 
plastics, rubbers, Mylar, foils, fabric, metals, or nylons which have a variety of 



12 



PATENT 
Atty. Dkt.No. 033131-019 

shapes, the conveyor belt assembly 40 and/or marking device 80 is preferably 
adjustable, such that mediums 30 of different thickness can be marked. Adjustment 
of the conveyor belt assembly 40 or marking device 80 can be made by any method 
known to one skilled in the art, including raising or lowering the conveyor belt 
assembly 40 and/or marking device 80. 

[0061] FIG. 4 shows an alternative embodiment of an in-line marking system, 
generally designated with the reference numeral 100. The system 100 has all of the 
elements of system 10 of FIG. 1. The system 100 further includes a third roller 58, a 
fourth roller 60, a fifth roller 62, and a pad 64. The third, fourth, and fifth rollers 58, 
60, and 62 guide the conveyor belts 44 around the pad 64 which catches overspray 
from the marking device 80. In addition, the motor assembly 90, including the drive 
gear and motor, are coupled to the third roller 58. Accordingly, the movement of the 
conveyor belt assembly 40 and conveyor belts 44 is controlled by the third roller 58 
located beneath the marking device 80, rather than the second roller 56 of system 10. 
[0062] As the conveyor belts 44 proceed from the first position 70 to the second 
position 72, at the marking device 80, the third roller 58, fourth roller 60 and fifth 
roller 62 guide the conveyor belts 44 around the pad 64. The third roller 58 attaches 
to the motor assembly 90 and controls the movement of the conveyor belt assembly 
50 in short and essentially uniform angular movements. The fourth and fifth rollers 
60 and 62 are preferably fly wheels. However, it can be appreciated that the fourth 
and fifth rollers 60 and 62 can be a balance wheel or any type of wheel or device, 
which guide the belts 44 from the support frame 52 around the pad 64. 
[0063] The pad 64 is located underneath the marking device 80. The pad 64 or 
diaper is made of a material such as felt, sponge-like material, or any other material, 
which will absorb over spray from the marking device 80. The pad 64 will extend the 
width of the conveyor belt assembly 40 having a length of approximately 10% to 
approximately 75% of its width. In a preferred embodiment, the pad is replaceable. It 
can be appreciated, however, that the system 10 can be designed with or without the 
pad 64 depending on the type of marking device that is used. 
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[0064] FIG. 5 shows a top view of the system 100, including the pad 64 and the 
motor assembly 90. In this system 100, the motor assembly 90 is preferably located 
adjacent to the third roller 58, rather than adjacent to the second roller 56. 
[0065] FIG. 6 shows a top view of the chassis assembly 50. The chassis assembly 
50 includes the plurality of belts 44, the first roller 54, the second roller 56, the third 
roller 58, the fourth roller 60, the fifth roller 62 and the pad 64. 
[0066] FIG. 7A shows a side elevation view of the chassis assembly 50 including 
the support frame 52, the first roller 54, the second roller 56, the third roller 58, the 
fourth roller 60, the fifth roller 62, and the pad 64. The belts 44 preferably will lay 
flat or planar on top of the support frame 52 of the chassis assembly 50, which 
ensures a stable and uniform marking process, as the endless belts 44 loop around the 
first roller 54 and the second roller 56. The support frame 52 is preferably made of 
two separate sections 74, 76 with the third roller 58, fourth roller 60, fifth roller 62, 
and the pad 64 located between the two separate sections 74, 76 and the support 
frame 52. Alternatively, as shown in system 10 (FIG. 2), a single support frame 52 
can be used without the third roller 58, the fourth roller 60, the fifth roller 62 and the 
pad 64. 

[0067] In an alternative embodiment of the chassis assembly 50 as shown in 
FIG. 7B, the chassis assembly includes the support frame 52, a pair of first rollers 84 
and a pair of second rollers 86. Each of the rollers in the pair of first rollers 84 and 
the pair of second rollers 86 preferably have a uniform diameter for directing the 
plurality of belts 44 in a continuous loop. 

[0068] FIG. 8A and 8B show the alternative embodiments of FIGS. 7A and 7B 
having a single second roller 56 or pair of second rollers 86, respectively. Each 
embodiment can be utilized with either system 10 or system 100. It can be 
appreciated that the size of the rollers and number of rollers can vary depending on 
the type of marking system. 

[0069] FIGS. 9-13 show an alternative embodiment of the systems of FIGS. 1-8, 
generally designated with reference numeral 200. In this embodiment, the system 200 
includes a dispenser 210, a housing 230, a conveyor belt assembly 250, a marking 
device 280, a pad 290, a sensor 310 and a receptacle 330. 
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[0070] As shown in FIG. 9, the dispenser 210 dispenses a markable medium 220 
from the housing 230 onto the conveyor belt assembly 250. The conveyor assembly 
250 has a plurality of belts 252 forming a conveyor surface 254. The conveyor belt 
assembly 250 conveys the medium 220 on the conveyor surface 254 from a first 
position 212 to a second position 214. A marking device 280 located between the 
first position 212 and the second position 214 marks the medium 220 with 
indicia 222. 

[0071] The dispenser 210 receives the markable medium 220 from the 
housing 230. The housing 230 includes a plurality of posts 232 forming a 
hopper 234 for holding a stack 224 of mediums 220. The housing 230 including the 
stack 224 of mediums 220 is mounted to the dispenser 210. The dispenser 210 is 
located over the conveyor belt assembly 250 such that a medium 220 can be 
individually dispensed onto the conveyor belt assembly 250. 

[0072] In one embodiment of this system 200, the dispensing of the medium 220 
onto the conveyor belt assembly 250 is controlled by a first sensor 240 located 
beneath the dispenser 210. The first sensor 240 interfaces with a microprocessor 218 
by sending a plurality of signals to the microprocessor 218 to communicate the 
presence or absence of a medium 220 in the dispenser 210. 

[0073] In operation, the microprocessor 218 receives a plurality of signals from 
the first sensor 240 indicating the presence or absence of a medium 220 in the 
dispenser 210. If a medium 220 is present in the dispenser 210, a signal is sent to the 
microprocessor 218 indicating the presence of a medium 220 in the dispenser 210. A 
second signal is then sent to the dispenser 210 to dispense the medium 220 onto the 
conveyor belt surface 254. If the first sensor 240 does not detect the presence of a 
medium 220 in the dispenser 220, a signal is sent to the microprocessor 218 indicating 
that the hopper 234 needs to be refilled. It can be appreciated that the first sensor 240 
can be located anywhere on the system 200 as long as the first sensor 240 can control 
the dispensing of the medium 220 onto the conveyor belt assembly 250. 
[0074] The first sensor 240 is preferably a proximity sensor having a light- 
emitting diode (LED) and a receptor. However, the first sensor 240 can be any type 
of sensor including micro-switches, capacitive sensors, inductive sensors, or magnetic 
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read switches, which recognize the presence of the medium 220 on the conveyor 
surface 250. 

[0075] In one embodiment of this system 200, the dispenser 210 is preferably a 
dispenser 210 as described in Wolfer et al., U.S. Patent No. 6,135,316, which is 
incorporated herein by reference in its entirety. The dispenser 210, as disclosed in 
U.S. Patent No. 6,135,316, dispenses a medium 220 from the bottom of a stack 224 of 
mediums 220. The dispenser 210 has an upper guide, a lower guide and a plate 
slidably mounted between the upper guide and the lower guide. The upper guide and 
lower guide define an opening, wherein the plate slides to dispense the medium 220 
through the lower guide opening onto the conveyor belt assembly 250. It can be 
appreciated, however, that the dispenser 210 can use pick and place technology or any 
other known method for dispensing a disk or medium 220 onto a conveyor belt 
assembly 250. 

[0076] The conveyor belt assembly 250 conveys the medium 220 from the first 
position 212 to the second position 214. The movement of the conveyor belt 
assembly 250 enables the dispenser 210 to continuously dispense mediums 220 onto 
the conveyor belt assembly 250 without having to interrupt the marking process. 
[0077] The conveyor belt assembly 250 includes a support frame 262, a pair of 
first rollers 264, a pair of second rollers 266, a third roller 270, a fourth roller 272, a 
fifth roller 274 and a pad 290. The support frame 262 is located between the pair of 
first rollers 264 and the pair of second rollers 266. The belts 252 preferably will lay 
flat or planar on top of the support frame 262 of the conveyor belt assembly 250. The 
support frame 262 ensures a stable and uniform marking process. The endless belts 
252 loop around the pair of first rollers 264 and the pair of second rollers 266 forming 
the conveyor surface 254. The pair of first rollers 264 and the pair of second rollers 
266 are preferably fly wheels having a uniform diameter for each of the rollers. 
[0078] As shown in FIG. 9, the third roller 270, fourth roller 272 and fifth 
roller 274 are located beneath the marking device 280 and guide the conveyor 
belts 244 around the pad 290. The pad 290 catches over spray and excess ink from 
the marking device 280 during the marking of the medium 220. Accordingly, the pad 
290 can be constructed of a felt like material or any other type of absorbable material 
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for catching the over spray. The pad 290 is replaceable and can be designed based on 
the type of marking device 280. It can be appreciated, however, that the system 200 
can be designed with or without the pad 290 depending on the type of marking device 
280 that is used. 

[0079] The first roller 270 attaches a motor assembly 278, including a gear drive 
and motor. A set of gears 276 imparts a rotation motion to the first roller 270. In the 
preferred embodiment of this system 200, the motor assembly 278 includes a DC 
motor. However, it can be appreciated that the motor assembly 278 can also include a 
magnetic stepper motor, servo motor, a stepper motor, a step-servo motor, or any 
other means which controls the conveyor belt assembly 250 in short and essentially 
uniform angular movements. 

[0080] The first roller 270 controls the movement and rotation of the conveyor . 
belt assembly 250 by imparting a uniform rotational velocity to the conveyor belt 
assembly 250. Furthermore, by controlling the movement of the conveyor belt 
assembly 250, the first roller 270 controls the speed of the marking process, which 
will ensure a consistent, and uniform marking process. It can be appreciated that the 
speed of the conveyor belt assembly can vary depending on the type of marking 
device. 

[0081] The second roller 272 and third roller 274 guide the conveyor belt 
assembly around the pad 290. The first roller 272 preferably has a diameter greater 
than the diameter of the second roller 272 and the third roller 274, since the first roller 
270 controls the movement of the conveyor belt surface 254. Generally, the second 
roller 272, the third roller 274, the first pair of rollers 264 and the second pair of 
rollers 266 will have a smaller diameter since they guide the conveyor belt surface 
254. For example, the first roller 270 can have a diameter of approximately 7/8 of an 
inch. Meanwhile, the second roller 272, the third roller 274, the first pair of rollers 
264 and the second pair of rollers 266 can have a diameter of approximately 5/8 of an 
inch. However, it can be appreciated that the diameter of the first roller 270, the 
second roller 272, the third roller 274, the first pair of rollers 264 and the second pair 
of rollers 266 can vary depending on the size of the device and the medium in which 
the device is designed. 
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[0082] The marking device 280 will preferably be a silk screen printer, a printer 
utilizing ink jet printing technology, a labeling process or a thermal printing process. 
However, it can be appreciated that the marking device can be a duplicating, a 
replicating device, or a reading and recording device. In addition, the system 200 can 
be a stand-alone printer. 

[0083] The second sensor 310 directs the marking of the medium 220. In one 
embodiment, the second sensor 310 is a flag sensor located on a pivot just above the 
conveyor belt surface 254 between the dispenser 210 and the marking device 280. As 
the medium 220 advances toward the marking device 280, the medium 220 will trip 
the second sensor 310, which starts the marking process. The second sensor 310 
communicates with the microprocessor 218 by sending a plurality of signals to 
indicate the presence of a medium 220 on the conveyor belt surface 254, and the 
position of the medium 220 on the conveyor belt surface 254 including the relative 
positions of the medium to the marking device 280. The second sensor 310 also 
communicates with the microprocessor 218 to supply power to the marking 
device 280. The second sensor 310 can alternatively be an optical proximity sensor, a 
micro-switch, a capacitive sensor, an induction sensor, a magnetic read switch or any 
other sensor known to one skilled in the art which recognizes the presence of the 
medium 220 on the conveyor belt surface 254 and is able to control the marking 
process. 

[0084] In addition, the marking device 280 includes a first micro-switch 242 to 
assist with the dispensing of the medium 220 onto the conveyor belt surface 254. The 
first micro-switch 242 is located on the marking device 280 and interfaces with the 
microprocessor 218 by sending a plurality of signals to the microprocessor 218. The 
first micro-switch 242 communicates the status of the marking process including 
communicating with the dispenser 210 via the microprocessor 218 to dispense a 
medium 220 onto the conveyor belt surface 254. 

[0085] Once the marking process has been completed, the conveyor belt assembly 
will advance the medium 220 to the second position 214 wherein the medium 220 is 
placed in a receptacle 330 for holding a stack of mediums 220. 
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[0086] In one embodiment, the receptacle 330 is an upstacker as disclosed in 
Wolfer et al. U.S. Patent No. 6,337,842 and U. S. Patent Application Serial 
No. 09/828,569, filed on April 5, 2001, which are incorporated herein. As shown in 
FIGS. 9-13, the receptacle 330 includes a plurality of posts 332 forming a 
housing 334 for stacking a plurality of mediums 220. An elevator pin 336 is located 
beneath the conveyor belt surface to lift the mediums from the conveyor belt 
assembly 250 into the housing 334. The housing has a plurality of pawls 338 attached 
to the posts 332 to stack the mediums into the housing 334. 
[0087] The operation of the receptacle 330 is controlled by a third sensor 244 
located beneath the receptacle 330. The third sensor 244 is also able to detect the 
presence or absence of a medium 200 on the conveyor belt assembly 250 at the 
receptacle 330 and communicates with the microprocessor 218. If a medium 220 is 
present, the microprocessor 218 sends to a signal to a linkage assembly 350 attached 
to the elevator pin 336. The linkage assembly has a motor 352 and a set of gears 354 
for lifting the elevator pin 336 from a first position 356 to a second position 358. 
[0088] The third sensor 244 preferably is a proximity sensor having a light- 
emitting diode (LED) and a receptor. However, the third sensor 244 can also be an 
optical sensor, a micro-switch, a capacitive sensor, an induction sensor, a magnetic 
read switch or any other sensor known to one skilled in the art which recognizes the 
presence of the medium 220 on the conveyor belt surface 254. 
[0089] In operation, as shown in FIGS. 13A-D, the elevator pin 336 presses the 
medium 220 upwards and the medium engages the stack 340 of mediums 220 from 
the bottom and presses into the stack 340. The medium 220 passes a hooked end 342 
of the pawl 338 and once the medium 220 lifts above the hooked end 342 of the pawls 
338, the pawls 338 drops downward into an extended configuration under the 
influence of gravity. The stack 340 of mediums 220 rest on the hooked ends 342 of 
the pawls 338. Although only a few mediums 220 are shown in the stack 340, the 
present invention is intended to lift a magnitude of mediums 220. The mediums 220 
may include optical media, such as compact disks, CD-Rs, CD-RWs, digital video 
disks or digital versatile disks, computer chips, paper products, and paper like 
products. 
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[0090] An alternative embodiment of the in-line marking system 100 (as shown in 
FIGS. 1-1 1) is shown in FIGS. 14 and 15. FIGS. 14 and 15 show an in-line marking 
system 400 comprising a dispenser 420 configured to dispense a disk 430, a system 
housing 450 configured to enclose at least one duplication system 452, a conveyor 
belt assembly 440, and a marking device 480 to mark indicia 432 on the disk 430. 
[0091] The dispenser 420 comprises a hopper 422 having at least three posts 421 
for holding a plurality or a stack of disks 436. The dispenser 420 is preferably a 
dispenser as described in Wolfer et al., U.S. Patent No. 6,135,316, which is 
incorporated herein by reference in its entirety. The dispenser 420, as disclosed in 
U.S. Patent No. 6,135,316, dispenses a disk 430 from the bottom of a stack of 
mediums 436. The dispenser 420 comprises an upper guide, a lower guide and a plate 
slidably mounted between the upper guide and the lower guide. The upper guide and 
lower guide define an opening, wherein the plate slides to dispense the disk 430 
through the lower guide opening. However, it can be appreciated that the dispenser 
420 can use pick and place technology or other suitable device or apparatus for 
dispensing a disk 430 from the bottom of the stack of disks 436. The disk dispenser 
420 can accommodate 25 to 150 disks and more preferably 25-50 disks 432 at a time. 
[0092] The system housing 450 encloses at least one duplication system 452 
preferably in the form of a CD recorder for writing data onto the stack of disks 430. 
However, it can be appreciated that the at least one duplication system 452 can 
include any suitable type of duplication device or recorder for writing data onto the 
individual disks 430. The disks 430 can be CD-Rs, CD-RWs, DVDs and any other 
desirable type of recordable medium or disk. 

[0093] In operation, the disk dispenser 420 dispenses the lower-most disk 438 
from the stack of disks 436 onto a tray 454 that extends from the duplication system 
452. The tray 454 accepts the disk 430 from the disk dispenser 420 and retracts into 
the duplication system 452 for writing data onto the disk 430. When data writing is 
complete, the tray 454 extends from the system housing 450 and dispenses the disk 
432 onto the conveyor belt surface 440. Further dispensing of disks 430 from the 
dispenser 420 onto the tray 454 continues, repeating the data writing process. 
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[0094] The duplication system 452 preferably comprises a loader board, a disk 
writer, a copy board, and a hard disk drive. The hard disk drive couples with the disk 
writer to deliver data to be written onto the disk 430. The loader board or controller 
including a circuit board controls the operation of the hard disk drive and the copy 
board for writing data onto the disk 430. In addition, the loader board controls the 
mechanical linkage for extending and retracting the tray 454 from the system housing 
450. 

[0095] The tray 454 is configured to extend from the housing 450 to accept the 
lower-most disk 438 from the stack of disks 436 of the disk dispenser 420. The tray 
454 accepts the lower-most disk 438 from the disk dispenser 420 and retracts into the 
housing 450, wherein the duplication system 452 writes data onto the disk 430. 
[0096] When data has been written onto the disk 430, the mechanical linkage 
within the duplication system receives a signal from the loader board and the tray 454 
extends from the system housing 450 to deliver the disk 430 to the conveyor belt 
assembly 440. The tray 454 can include a plurality of disk lifters (not shown) or any 
other suitable apparatus or device to remove the disk 430 from the tray 454 and 
deliver the disk 430 to the conveyor belt assembly 440. If the system 400 includes a 
pair of disk lifters, the disk lifters lift the disk 430 from the tray 454. The tray 454 
then retracts and the disk lifters release the disk 430 onto the conveyor belt surface 
446 of the conveyor belt assembly 440. Preferably, a pair of servomotors or other 
suitable motor device or system controls the movement of the disk lifters. 
[0097] The system 400 can include a conveyor belt guide member 460, which is 
configured to guide the disk 430 onto the conveyor belt surface 446 of the conveyor 
belt assembly 440. The conveyor belt guide member 460 is preferably positioned 
below the dispenser 420 and tray 454 of the duplication system 452 and above the 
conveyor belt surface 446. The conveyor belt guide member 460 can be a plate like 
member having an opening 462, which guides the disk 430 onto the conveyor belt 
surface 446. The opening 462 of the conveyor belt guide member 460 is preferably 
slightly larger than an outer diameter of the disk 430. For example, using a standard 
CD/DVD disk having an outer diameter of approximately 4.72 inches, the opening 
462 will be circular having an outer diameter of about 4.73 to about 4.95 inches and 
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more preferably about 4.75 to about 4.80 inches. It can be appreciated that the 
diameter of the opening will varying according to the outer diameter of the disk 430 
being dispensed from the dispenser 420. 

[0098] Once the disk 430 has been delivered to the conveyor belt surface 446, a 
marking device 480, such as an ink-jet printer, marks indicia 432 on the disk 430. In 
a preferred embodiment, the conveyor belt assembly 440 (as shown in FIG. 4) can 
include a set of rollers and a pad 482 located beneath the marking device 480. The 
rollers guide the conveyor belts 444 of the conveyor belt assembly 440 around the pad 
482. The pad 482 is configured to catch overspray from the marking device 480. 
[0099] As shown in FIG. 15, the system housing 450 can comprise a pair of 
duplication systems 452, each having a tray 454 and disk writer. It can be appreciated 
that any number of duplication systems 452 can be arranged to receive disks 430 from 
the dispenser. For example, two or more duplication systems 452 can be stacked to 
provide a plurality of disk writer for duplication of the disks 430. Preferably, the 
system 400 has between two and eight duplication systems 452, and more preferably 
between two and four duplication systems 452. 

[00100] In a preferred embodiment, the system 400 is a standalone system for 
duplicating and printing indicia onto the disks 430. However, it can be appreciated 
that the system 400 can be connected to a computer network or a standalone computer 
by standard connections such as a network card and cable, or a serial cable, 
respectively. Accordingly, data, which is to be duplicated, is communicated to the 
system 400 from the computer network or standalone computer. 
[00101] It can be appreciated that the system 400 is but one example of a 
workstation type, which can be used in accordance with the present invention. For 
example, the disk writer 400 can be replaced with disk cleaners, disk surface testing 
devices and other useful devices in accordance with the present invention. 
[00102] Once again, the system 400 of the present invention is useful in 
conjunction with recording data on memory storage disks, such as compact disks and 
duplicating compact disks. However, it can be appreciated that a variety of media 
including optical and magnetic memory storage medium may be dispensed and 
duplicated in accordance with the present invention. 
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[00103] While the invention has been described in detail with reference to the 
preferred embodiments thereof, it will be apparent to one skilled in the art that various 
changes and modifications can be made and equivalents employed, without departing 
from the present invention. 
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